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CHAPTER 13. UTILITY IMPACT ANALYSIS
13.1 INTRODUCTION

The Department of Energy (DOE or Department) analyzed the effects of proposed
distribution transformer energy-efficiency standard levels on the electric utility industry as part of
the notice of proposed rulemaking (NOPR) analysis, using a variant of the U.S. DOE/Energy
Information Administration (EIA)’s National Energy Modeling System (NEMS).* NEMS, which
is available in the public domain, is a large, multi-sectoral, partial equilibrium model of the U.S.
energy sector. DOE/EIA uses NEMS to produce a widely recognized baseline energy forecast
for the U.S. through 2025, the Annual Energy Outlook 2005 (AEO2005)." The Department used
a variant known as NEMS-BT to provide key inputs to the analysis.” The utility impact analysis
consists of a comparison between model results for the AEO2005 Reference Case and for policy
cases in which proposed standards are in place.

The Department conducted the utility impact analysis as policy deviations from the
AEO2005, applying the same basic set of assumptions. For example, the operating
characteristics (e.g., energy conversion efficiency, emissions rates) of future electricity generating
plants are as specified in the AEO2005 Reference Case, as are the prospects for natural gas
supply. The utility impact analysis reports the changes in installed capacity and generation, by
fuel type, that result for each trial standard level, as well as changes in end-use electricity sales.

13.2 ASSUMPTIONS

NEMS-BT has several advantages that have led to its adoption as the source for basic
forecasting in DOE’s energy-efficiency analyses for appliance standards. NEMS-BT relies on a
set of assumptions that are well-known and fairly transparent, due to the exposure and scrutiny
each AEO receives. In addition, the comprehensiveness of NEMS-BT permits the modeling of
interactions among the various energy supply and demand sectors and the economy as a whole,
so it produces a complete picture of the effects of energy-efficiency standards. Because it
explicitly simulates the impact on the entire energy sector, NEMS-BT provides an accurate
estimation of marginal effects. This approach yields better indicators of actual effects than
estimates based on industry-wide average values.

* For more information on NEMS, refer to the U.S. Department of Energy, Energy Information Administration
documentation. A useful summary is National Energy Modeling System: An Overview 2003, DOE/EIA-
0581(2003), March, 2003.

® DOE/EIA approves use of the name NEMS to describe only an official version of the model without any
modification to code or data. Because this analysis entails some minor code modifications and the model is run
under various policy scenarios that are variations on DOE/EIA assumptions, the Department refers to it by the name
NEMS-BT (BT is DOE’s Building Technologies Program, under whose aegis this work has been performed).
NEMS-BT was previously called NEMS-BRS.
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To be consistent with the system load data it used to develop the input load decrement for
each proposed trial standard level, the Department replaced the default NEMS system load shape
in the AEO2005 Reference Case with one that represents normalized weather conditions for a
typical meteorological year (TMY), which is referred to as the TMY system load.> The
Department’s reference case is thus called the TMY System Load Reference Case. The
differences between the AEO2005 Reference Case and the TMY System Load Reference Case
are minor. For example, the total installed electricity generation capacity in the TMY System
Load Reference Case is only 0.6 percent higher than the capacity in the AEO2005 Reference
Case in year 2025; total electricity generation is only 0.1 percent higher in the TMY System Load
Reference Case.

The utility impact analysis used the assumptions of the AEO2005 and treated transformer
efficiency standards as variations in policy. The input load decrement represents an hourly
reduction to the substituted system load that corresponds to the energy savings resulting from a
proposed distribution transformer standard. Because the implementation of standards reduces
electricity demand by less than one percent (between 0.01 and 0.8 percent in 2025) of total U.S.
generation in any given year, its effect cannot be detected directly by simulations. Therefore, the
Department simulated larger reductions in demand, and interpolated results as the difference
between the TMY System Load Reference Case and the proposed standard result. The
Department assumed the effects to be linear within the range of interpolation.

The Department also explored deviations from some of the AEO2005 Reference Case
assumptions, by representing two alternative futures: the High and Low Economic Growth Cases
of AEO2005. The TMY System Load Reference Case corresponds to medium growth. The High
Economic Growth Case assumes higher projected growth rates for population, labor force, and
labor productivity, resulting in lower predicted inflation and interest rates relative to the
Reference Case and higher overall aggregate economic growth. The opposite is true for the Low
Economic Growth Case. The High Economic Growth Case reflects growth in per capita gross
domestic product of 2.5 percent per year, compared with 2.2 percent per year in the Reference
Case, and 1.9 percent per year in the Low Economic Growth Case. Economic output grows at a
rate of 3.6 percent per year in the High Economic Growth Case, 3.1 percent per year in the
Reference Case, and 2.5 percent per year in the Low Economic Growth Case. Different
economic growth scenarios affect the rate of growth of electricity demand. The Department ran
the High and Low Economic Growth Cases are only for the proposed standard level of each of
two product classes: specifically, liquid-immersed transformers Trial Standard Level 2; and dry-
type, medium-voltage transformers Trial Standard Level 2. During the course of this rulemaking,
EPACT 2005 set the standard for low-voltage, dry-type transformers to TP 1, which is equivalent
to Trial Standard Level 1. Tables 13.4.16 and 13.4.17 present the results for this standard level,
for reference.
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13.3 METHOD

The utility impact analysis consisted of NEMS-BT forecasts for generation, installed
capacity, and end-use energy consumption. Results are presented in five-year increments to year
2025, including high and low economic growth cases for the proposed standard level. Beyond
2025, DOE used an exogenous model called NEMS-BT2 to model and report results to year
2038. The Department determined the size of the load decrement using data for the per-unit
energy savings developed in the life-cycle cost (LCC) and payback period (PBP) analysis
(Chapter 8 of this technical support document (TSD)) and the shipments forecast developed for
the national impact analysis (Chapter 9).

Because the predicted reduction in capacity additions is sensitive to the peak load impact
of the proposed standard, the Department developed a mathematical model of the hourly
distribution transformer savings as a function of the hourly system load for each trial standard
level. It applied energy decrements to each month of each specified forecast year, for three day
types (week day, weekend, and peak day), for each hour of the day.

The Department used a double-decrement approach to model the utility sector effect; it
made two energy decrements, one to the NEMS-BT system load and the other to end-use
consumption.” Making a decrement to the hourly system load ensured that the utility impacts
from this proposed standard were accurately represented and properly reflected the hourly
decrements calculated using the TMY System Load.*

In addition, because NEMS-BT is essentially an energy model in which changes made to
load shapes do not propagate to the demand modules, DOE decreased the energy from
refrigeration end use in the commercial energy demand sector by an equivalent amount. Because
no specific end use for distribution transformers is represented in NEMS-BT, the Department
needed to decrease demand-side consumption to maintain an energy balance on the supply and
demand sides of the model. The Department chose the refrigeration end use because it most
closely represents the peak load behavior of distribution transformers. In the commercial
demand module, energy is forecasted on an annual basis, so DOE took an annual decrement by
region from refrigeration end-use consumption. To avoid double-counting—because energy is
being taken out of both the electricity load shapes and the end-use energy accounting—DOE
added back a compensating restoration factor in the electric utility module. Therefore, following
this approach, DOE applied the energy decrement twice, but restored one of them. This approach
guaranteed that both the energy and load sides of NEMS-BT would be consistent with the
estimated energy savings.

Because the energy savings from distribution transformer standards are too small to
produce stable power sector results in NEMS-BT, the Department estimated results for the trial
standard levels using interpolation. To run a simulation in NEMS-BT, DOE reduced the system
electricity load and commercial demand use annually, according to the energy savings estimated
by the national energy savings (NES) Spreadsheet Model (see Chapter 10 in this TSD) for each
trial standard level. These energy savings increase over time. The magnitude of the energy
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decrement that would be required for NEMS-BT to produce stable results out of the range of
numerical noise is greater than the highest standard level under consideration. Therefore, to
estimate results for the trial standard levels considered here, DOE carried out a series of NEMS-
BT runs, using higher values for the input energy savings. These runs established the
relationship between the NEMS-BT outputs (e.g., installed capacity reductions, emissions
reductions) and the energy savings inputs. The Department obtained results for energy savings
corresponding to the trial standard levels using linear interpolation.

The Department then used the estimated reduction in total fuel generation at each trial
standard level, as determined by interpolation, to determine emissions savings. First, it
calculated annual marginal emissions rates for each of the simulations in each standard level,
based on the actual output from NEMS-BT. Marginal emissions rates incorporate both effects of
the standards—the emissions saved by the reduction in total generation, and the slight change in
the emissions characteristics of the whole power sector that result from the slight change in
plants used to generate electricity (dispatch) and capacity expansion. The net effect on the entire
system is very small and, typically, the overall effect on emissions can be fully attributed to the
reduced generation capacity. The Department then used the marginal emissions rates to
determine the annual marginal emissions rates for each trial standard level (at multipliers of the
trial standard level savings) by taking a simple average.

Since the AEO2005 version of NEMS forecasts only to the year 2025, the Department
needed to extrapolate the results to 2038, to be consistent with the rest of the rulemaking
analyses. For years 2026 through 2038, DOE estimated the results using a second version of
NEMS-BT called NEMS-BT2 2050, which had been extensively modified to enable continued
modeling through year 2050. The 2050 horizon year for NEMS-BT2 2050 was selected to
accommodate rulemakings with life cycles longer than the 2025 horizon of the AEO2005 version
of NEMS. This extension model was developed before the 2038 horizon year was chosen for the
current rulemakings; therefore NEMS-BT2 2050 results for years 2039 through 2050 were
ignored. This NEMS-BT2 2050 extension model is a modified version of the 2004 version of
NEMS-BT. Due to the extensive nature of the modifications, it was impossible to incorporate
the changes included in NEMS-BT2 2050 in the 2005 version of NEMS-BT. Using NEMS-BT2
2050, DOE derived results using the same interpolation approach described above and
mathematically smoothed the transition from year 2025 to 2026 where the results for the two
model versions are joined. The extrapolated results are shaded grey to distinguish them from the
2000-2025 results. For more information on the NEMS-BT2 2050 extension model, see
Appendix 13A.

13.4 RESULTS
Table 13.4.1 shows the results from the TMY System Load Reference Case. Results for

the various trial standard level cases are presented in Tables 13.4.2 through 13.4.14 for each of
the two product classes: liquid-immersed and dry-type, medium-voltage transformers. Each
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table shows forecasts using interpolated results as described in section 13.3 above for
commercial energy sales, total U.S. electricity generation, and installed capacity.

Commercial energy sales fall for each proposed standard level compared to the TMY
System Load Reference Case, due to the decrement made to commercial refrigeration. The
decrease in sales is comparable to the amount of energy that the NES Model predicts will be
saved by each standard, ranging from just over 0.01 percent to over 2.0 percent of total
commercial electricity sales by year 2025. For each standard level, total U.S. electricity
generation decreases relative to the TMY System Load Reference Case, by just under 0.8 percent
in year 2025 of the maximum savings case (liquid-immersed transformer Trial Standard Level 6),
but only by less than 0.01 percent in dry-type, medium-voltage transformer Trial Standard Level
1. Total installed capacity is also slightly reduced by each standard level, up to just over 0.6
percent in the final year of the maximum savings case.

The results under the High and Low Economic Growth cases are presented for the
proposed standard level in Tables 13.4.15 through 13.4.19. Under the High Economic Growth
scenario, the savings have a slightly higher impact, while the Low Growth scenario results in a
slightly lower impact.
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Table 13.4.1 TMY System Load Reference Case Forecast
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Table 13.4.2 Liquid-Immersed Transformers:
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Trial Standard Level 1 Forecast

Diffevence froon TMY Syrteny Load Reference Case
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Table 13.4.3 Liquid-Immersed Transformers:

HEMS-BT X005 Refults:

20N IE P00
Coe et Serror Energ e Conauegiian

Heounioe Sda [THWRY 1,159
owid thoa [ED) id3
Thha [E1] a9
Mowid thoa [Cuoda) 5
hha [Cuoda) o9d
Tora' .& Efevnc Sonoonon

Coml [THh] 1,567
tho [TWh) Gl
Feuoloum [THh) i
Mude [THB) 5
Frn=wobl=a [TH b) i85
Towl [THh) imE

e Genernnng Cogoni

Coal (W) i
Thba Foal [FH) W/EO
Mud = [ W
Frnowoblza [ L]
Tow| [ T

I,
EE+
o
i ld
0w

3143
4423

and
lode
WG

1,465
i@
I 1o
i
I

HER]
451 5
lod o
ot 1
W68 d

s

1,648
Ex1]
113
X1
I o9

BilD
[911]
152
22
443
4,220

o
£ 7
lo 2
las |

1851
d14
120
597
114

58
15d3
(L1}
230
dod
SA00

EL N
s
loe ?
fic

T, 08d
d4do
17
d17
120

g4
SE O
lore 7
140

o LSS5 1,038

AL
43
(7]
q 55
(]

43535
5055
loz?
(K
L2l 8

Eawomlono
b e vl 1 R =

1Y Resl
q 20 d 9
I 38 14l
q 53 4712
131 I 34
5409 3580
1,379 1304
115 13
278 oed
570 ]
6,249 Gdl3
dog 3 Hd 5
so9d ol
lox? o ?
Ied  1oa
lLehn & 1,294 0

13-9

Trial Standard Level 2 Forecast

Differend & from TMY Systenn Load Reference Case
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Table 13.4.4 Liquid-Immersed Transformers: Trial Standard Level 3 Forecast
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-0 17 -23
26 A7 W47
0.0 0.0 an
04 04 -04
ER 4T -55



Table 13.4.5 Liquid-Immersed Transformers: Trial Standard Level 4 Forecast

NEMS-BET 2005 Resulis:

000 005
Com meraal Sechor Fnevgy Cornsimpliion
Electriciy Sales(TWh) 1152 1262
Hahwal Gz (ET) 343 333
Other (ET) n.a9 nag
Habharal Cras (Chads) 325 316
Other ([ Chaads) 094 054
Tl 75 Blchic Genvralion
Coal TV 1967 2073
Cras (T'Wh) a0l i
Petrolewmn (| TWh) 111 112
e kar (TR T54 To6
Renearahles | T 355 409
Total (T'Wh) 3788 4076
Trstallad Gererahing Capaciiy
Coal( W) 3147 3145
Other Fossil (W 2830 4425
e kar (GOW) 983 QaF
Fenearahles () 931 1002
Total (V) TERL1 568

Fall L

1464
.69
1.10
340
1.04

2235
511
124
813
435

4518

3142
4515
100 6
w02l
965 4

15

1545
3.9
1.15
.60
1.09

2318
1160
132
526
442
4577

3199
4514
102.2
1031

palvall

1347
414
120
392
114

2526
1342
128
830
464
5302

3460
5076
1027
1077

ik

2,079
4.40
1.7
4.17
1.20

2,899
1,350
147
830
495
5,750

inzn
5423
027
11410

976G 10649 11630

13-11

1030

2,138
4.59
132
4.35
1.25

3,166
1360
122
£30
515
5,085

4351
564 .4
102.7
112.2

Ertrapoktio
s 3R
2189 2222

420 4 03
138 141
455 472
131 134
405 3580
1374 1362
115 113
828 a24
519 535
G241 6404
4687 4937
568.5 5751
102.7 1027
1183 1204

12204 1259.2 12921

Difference from TMY Sysiem Load Reference Case

00 0S5
Comt meradl Sedor Enerey Corsumpton
Electricity Sales (T'Wh) on 0.0
Hibmral Gas (ET) oon o opo
Ofher (ET) oonp o opa
Habmral Cras (Chiads) oon o opo
Ofheer [ Chaads) oon o opo
Total T8 Flechic (Femeration
Coal TWh) on 0.0
Gras (TR on 0.0
Petrolemn ([ TV on 0.0
Huclesr (T on 0.0
Reneaable s [ TWh) on 0.0
Total (TR on 0.0
Dstalled Fereraing Copac iy
Coal ([ RN on 0.0
Ofher Foseil [ W) on 0.0
Huclear ([ 5% on 0.0
Renearable s [ ) on 0.0
Total (G nn 0.0

FAIN L

-3.8
0.0
0.0
0.0
0.0

0.5
-0
0.2

0.0
0.5
33

0.0
0.1
0.0
0.0
0.1

1015

RE]
0.0
0.0
0.0
0.0

-2l
=
05

0.0
05
Bl

02
-1n
0.0
0.0
-l12

alkal

-108

onn
ono
onn
onn

-55
=38
-0

on
-8

-10g

-07
-1n

on
-0l
-l2

s

-15.3

onn
ann
onn
onn

-0l
-4.8
-4

oo
-l4

-157

-12
-1l

oo
-0.2
-3.5

Errapoktio
30 X035 3R
-200 249 -2A7E

000 0o0x 000
000 0op 000
000 0o0x 000
000 0o0x 000
a2 -l44 192
102 -lng -8l
0.4 0.4 0z
0. 0. on
l4d 1ls -1
-204 258 -2BA
B I S = B
29 30 .31
0.0 0.0 an
04 04 -05
44 53 -62



Table 13.4.6 Liquid-Immersed Transformers: Trial Standard Level 5 Forecast

NEMS-BET 2005 Resulis:

000 005
Com meraal Sechor Fnevgy Cornsimpliion
Electriciy Sales(TWh) 1152 1262
Hahwal Gz (ET) 343 333
Other (ET) n.a9 nag
Habharal Cras (Chads) 325 316
Other ([ Chaads) 094 054
Tl 75 Blchic Genvralion
Coal TV 1967 2073
Cras (T'Wh) a0l i
Petrolewmn (| TWh) 111 112
e kar (TR T54 To6
Renearahles | T 355 409
Total (T'Wh) 3788 4076
Trstallad Gererahing Capaciiy
Coal( W) 3147 3145
Other Fossil (W 2830 4425
e kar (GOW) 983 QaF
Fenearahles () 931 1002
Total (V) TERL1 568

Fall L

1462
.69
1.10
340
1.04

2234
509
124
813
435

4515

3142
451 4
100 6
w02l
965 3

15

1539
3.9
1.15
.60
1.09

2316
1156
131
526
442
4571

3197
4505
102.2
1031

palvall

157
414
120
392
114

2521
1339
128
830
463
5202

3462
5066
1027
107.6

ik

2 064
4.40
1.7
4.17
1.20

2,890
1376
146
830
493
5,736

inGa
54T 2
027
1132

9755 10632 1,16045

13-12

1030

2,120
4.59
132
4.35
1.25

3,157
1350
123
£30
513
5,973

4341
5617
102.7
117 .2

Ertrapoktio
s 3R
2166 2,194
420 4 03

138 141
455 472
131 134
2381 3562
1764 1354
116 114
828 a24
518 524
G217 6377
4669 4912
5656 5721
102.7 1027
1189 1202

12163 1254.1 12862

Difference from TMY Sysiem Load Reference Case

00 0S5
Comt meradl Sedor Enerey Corsumpton
Electricity Sales (T'Wh) on 0.0
Hibmral Gas (ET) oon o opo
Ofher (ET) oonp o opa
Habmral Cras (Chiads) oon o opo
Ofheer [ Chaads) oon o opo
Total T8 Flechic (Femeration
Coal TWh) on 0.0
Gras (TR on 0.0
Petrolemn ([ TV on 0.0
Huclesr (T on 0.0
Reneaable s [ TWh) on 0.0
Total (TR on 0.0
Dstalled Fereraing Copac iy
Coal ([ RN on 0.0
Ofher Foseil [ W) on 0.0
Huclear ([ 5% on 0.0
Renearable s [ ) on 0.0
Total (G nn 0.0

FAIN L

-54
0.0
0.0
0.0
0.0

0.9
-39
0.4

0.0
-1.0
6.3

0.0
0.2
0.0
0.0
-0.2

1015

-12.7
0.0
0.0
0.0
0.0

40
-6
09
0.0
10
126

04
-19
0.0
0.0
-2 3

alkal

=207

onn
ono
onn
onn

-104

-T3
-12

on
-16

-208

-14
-2n

on
-02
-35

s

-2R5

onn
ann
onn
onn

-17.6

-R3
-0.a

oo
-24

-30E

-2E
-22

oo
-4
-4.9

Errapoktio
30 X035 3R
-3B89 435 -542

000 0o0x 000
000 0op 000
000 0o0x 000
000 0o0x 000
-17s 28l 374
-199 a00a -1587
o7 o7 05
0. 0. on
27 20 -34
-30G 504 -850
21 37 -5l
A6 580 WAl
0.0 0.0 an
08 08 .09
5 -104 -121



Table 13.4.7 Liquid-Immersed Transformers: Trial Standard Level 6 Forecast

NEMS-BET 2005 Resulis:

000 005
Com meraal Sechor Fnevgy Cornsimpliion
Electriciy Sales(TWh) 1152 1262
Hahwal Gz (ET) 343 333
Other (ET) n.a9 nag
Habharal Cras (Chads) 325 316
Other ([ Chaads) 094 054
Tl 75 Blchic Genvralion
Coal TV 1967 2073
Cras (T'Wh) a0l i
Petrolewmn (| TWh) 111 112
e kar (TR T54 To6
Renearahles | T 355 409
Total (T'Wh) 3788 4076
Trstallad Gererahing Capaciiy
Coal( W) 3147 3145
Other Fossil (W 2830 4425
e kar (GOW) 983 QaF
Fenearahles () 931 1002
Total (V) TERL1 568

Fall L

1459
.69
1.10
340
1.04

2234
507
123
813
434

4512

3142
4513
100 6
w02l
965 2

15

1534
3.9
1.15
.60
1.09

2314
1153
131
526
441
4566

3106
4406
102.2
1031

palvall

1328
414
120
392
114

2517
1336
128
830
463
5283

EL N
i05.8
1027
107.5

ik

2052
4.40
1.7
4.17
1.20

2883
1372
146
830
492
5712

insa
5463
027
113 6

9745 10616 1,158 5

13-13

1030

2,103
4.59
132
4.35
1.25

3,148
1342
123
£30
512
5956

4331
5503
102.7
117.5

Ertrapoktio
s 3R
2145 2,173
420 4 03

138 141
455 472
131 134
I3T9 3544
1355 1348
116 114
828 a24
517 532
6195 6353
4653 4390
563.0 5605
102.7 1027
1186 1193

12126 1248.6 12810

Difference from TMY Sysiem Load Reference Case

00 0S5
Comt meradl Sedor Enerey Corsumpton
Electricity Sales (T'Wh) on 0.0
Hibmral Gas (ET) oon o opo
Ofher (ET) oonp o opa
Habmral Cras (Chiads) oon o opo
Ofheer [ Chaads) oon o opo
Total T8 Flechic (Femeration
Coal TWh) on 0.0
Gras (TR on 0.0
Petrolemn ([ TV on 0.0
Huclesr (T on 0.0
Reneaable s [ TWh) on 0.0
Total (TR on 0.0
Dstalled Fereraing Copac iy
Coal ([ RN on 0.0
Ofher Foseil [ W) on 0.0
Huclear ([ 5% on 0.0
Renearable s [ ) on 0.0
Total (G nn 0.0

FAIN L

T8
0.0
0.0
0.0
0.0

-14
-5
0.6

0.0
-1.5
4.1

0.0
0.3
0.0
0.0
0.3

1015

-18.3
0.0
0.0
0.0
0.0

]
]
-14
0.0
-15
-18.2

05
B ]
0.0
0.0
-3 3

alkal

-288

onn
ono
onn
onn

-153
-105

-17
on
-4

-390

-2n
-8

on
-0z
-5.1

s

-4

onn
ann
onn
onn

-253
-134

-1l
oo
BER]

-43.4

-3
=N

oo
-0.6
=T

Errapoktio
30 X035 3R
-55.7 GR4 TS

000 0o0x 000
000 0op 000
000 0o0x 000
000 0o0x 000
-355 401 -534
-285 -2BS5 224
1.0 1.0 0
0. 0. on
8 43 -4
-s6.8 -Tao 799
31 5% W73
20 85 87
0.0 0.0 an
11 11 -1
-12.2 148 -173



Table 13.4.8 Dry-Type, Low-Voltage Transformers: Trial Standard Level 1 Forecast

NEMS-BET 2005 Resulis:

000 005
Com meraal Sechor Fnevgy Cornsimpliion
Electriciy Sales(TWh) 1152 1262
Hahwal Gz (ET) 343 333
Other (ET) n.a9 nag
Habharal Cras (Chads) 325 316
Other ([ Chaads) 094 054
Tl 75 Blchic Genvralion
Coal TV 1967 2073
Cras (T'Wh) a0l i
Petrolewmn (| TWh) 111 112
e kar (TR T54 To6
Renearahles | T 355 409
Total (T'Wh) 3788 4076
Trstallad Gererahing Capaciiy
Coal( W) 3147 3145
Other Fossil (W 2830 4425
e kar (GOW) 983 QaF
Fenearahles () 931 1002
Total (V) TERL1 568

Fall L

1461
.69
1.10
340
1.04

2234
509
124
813
435

4515

3142
4515
100 6
w02l
965 4

15

1539
3.9
1.15
.60
1.09

2316
1155
131
526
442
4571

3108
4507
102.2
1031

palvall

157
414
120
392
114

2518
1341
128
830
463
5201

3457
507.5
1027
107.6

ik

2 064
4.40
1.7
4.17
1.20

2886
1379
146
830
494
5,735

inG 4
54z 4
027
1132

9758 10635 11612

13-14

1030

2,120
4.59
132
4.35
1.25

3,157
1350
122
£30
514
5,973

4341
562.6
102.7
112.0

Ertrapoktio
s 3R
2187 2,197
420 4 03

138 141
455 472
131 134
393 3562
1363 1355
115 113
828 a24
519 524
6218 6379
4675 4914
5670 5737
102.7 1027
1191 1203

12175 1256.3 12881

Difference from TMY Sysiem Load Reference Case

00 0S5
Comt meradl Sedor Enerey Corsumpton
Electricity Sales (T'Wh) on 0.0
Hibmral Gas (ET) oon o opo
Ofher (ET) oonp o opa
Habmral Cras (Chiads) oon o opo
Ofheer [ Chaads) oon o opo
Total T8 Flechic (Femeration
Coal TWh) on 0.0
Gras (TR on 0.0
Petrolemn ([ TV on 0.0
Huclesr (T on 0.0
Reneaable s [ TWh) on 0.0
Total (TR on 0.0
Dstalled Fereraing Copac iy
Coal ([ RN on 0.0
Ofher Foseil [ W) on 0.0
Huclear ([ 5% on 0.0
Renearable s [ ) on 0.0
Total (G nn 0.0

FAIN L

-5.7
0.0
0.0
0.0
0.0

0.7
4.4
0.3

0.0
0.9
-4

0.0
0.1
0.0
0.0
0.1

1015

-13.3
0.0
0.0
0.0
0.0

]
ST A
;07
0.0
-1n
-13.2

03
-17
0.0
0.0
-2 0

alkal

214

onn
ono
onn
onn

-142

-54
=10

on
-16

-221

-18
-11

on
-02
-33

s

-2 e

onn
ann
onn
onn

-222

6.2
-0.7

oo
-24

-3l5

-ae
-l0

oo
-4
-4.3

Errapoktio
30 X035 3R
-3g6 474 -526

000 0o0x 000
000 0op 000
000 0o0x 000
000 0o0x 000
-133 254 372
199 315 -148
02 0.0 0l
0. 0. on
200 21 -2A4
401 483 -545
21 21 -49
47T 45 45
0.0 0.0 an
06 06 -08
73 83 -102



Table 13.4.9 Dry-Type, Medium-Voltage Transformers: Trial Standard Level 1 Forecast

NEMS-BET 2005 Resulis:

pAIL ]

il

Comn weraal Sechor Frerey Conslowpiion

Electriciy Sales (TWI 1159
Hahwal Gz (ET) 343
Other (ET) nono
Habharal Cras (Chads) 325
Other ([ Chaads) no4
Tl T8 Fleebic Feneration

Coal TV 1967
Cras (T'Wh) a0l
Petrolewmn (| TWh) 111
e kar (TR Ti4
Renearahles | T 355
Total (T'Wh) T
Trstallad Gererahing Capaciiy

Coal( W) 3147
Other Fossil (W) 2830
e kar (GOW) 983
Fenearahles () 931
Total () Ta0.1

1,262
333
0.9
3.6
0.94

2073
679
119
796
409

4 076

3145
4425

T
102
9568

FA0 L

1467
.69
1.10
340
1.04

2235
913
124
813
436

4521

3142
451.6
100.6
1021
9655

Extrapaolation
s {1l ] TS HE0 35 038
1652 1lgs2 2094 2150 2213 2240
389 414 4.40 459 4 20 403
115 120 127 152 133 141
369 382 417 455 455 472
109 114 120 125 131 134
2330 2532 2003 3175 3AlD 3500
1163 1346 1385 1370 1384 1370
132 140 147 122 115 113
826 a30 a30 830 ] a4
443 465 496 516 521 537
4284 5313 STA6 GPLE G266 6432
3201 3475 I9R2 4363 4705 4962
4524 5085 494 5672 5715 5782
1022 1027 2.7 1027 1027 102.7
1031 107: 1142 1184 1197 1211
0778 L0667 L1655 12247 12644 12082

13-15

Difference from TMY System Load Reference Case

o0 rO0s
Cemaay eve il Sec fov Brerey Covisug phon
Ele ciric ity Sale s [ TWh) 0.0 0.0
Habmal Gas (ET) 000 0.00
Other (ET) oo 000
Habmral Gras (Quads) 000 0.00
Orther (Jads) 000 0.00
Tt T8 Flechic Fereration
Coal (TWh) 0.0 0.0
Gras ([ TWR) 0.0 0.0
Petrolann (TR 0.0 0.0
e leat (TR 0.0 0.0
Renevrables (TWh) 0.0 0.0
Total [ TV 0.0 0.0
Jutalled Ferwrating Copaaly
Coal (G 0.0 0.0
Cther Foszedl (W) o.n o.n
e lear (G 0.0 0.0
Renevrables [ 0.0 0.0
Total [ GFED) 0.0 0.0

FA L

-0l
.00
.00
.00
.00

on
on
on
on
on
-0l

on
on
on
on
0n

s

-0l
oo
oo
oo
oo

0.0
-0l
0.0
0.0
0.0
-0l

0.0
0.0
0.0
0.0
0.0

Pl

0.2
0.0
0.0
0.0
0.0

0.2
0.1
0.0
0.0
0.0
0.2

0.0
0.0
0.0
0.0
0.0

il

-z
onn
ann
onn
onn

0.2
-1
oo
oo
oo
R

oo
oo
oo
oo
0.0

Errapoktio
30 HIS 3R
04 05 -04
000 0o0x 000
000 0op 000
000 0o0x 000
000 0o0x 000
02 a0 .04
02 02 -02
0.0 an an
0. on on
0.0 an an
04 05 S04
0.0 oo -0l
0.1 on on
0.0 on an
0. on on
01 0l -0l



Table 13.4.10 Dry-Type, Medium-Voltage Transformers: Trial Standard Level 2 Forecast

NEMS-BET 2005 Resulis:

oo

il

Com meraal Sechor Fnevgy Cornsimpliion

Electriciy Sales(TWI) 1159
Hahwal Gz (ET) 343
Other (ET) n.a9
Habharal Cras (Chads) 325
Other ([ Chaads) 094
Tl T8 Flechic Gerneration

Coal TV 1967
Cras (T'Wh) a0l
Petrolewmn (| TWh) 111
e kar (TR T54
Renearahles | T 355
Total (T'Wh) ERET
Trstallad Gererahing Capaciiy

Coal( W) 3147
Other Fossil (W 283.0
e kar (GOW) 983
Fenearahles () 931
Total (V) TE0.1

1,262
333
05
316
054

2073
679
119
796
409

4 076

3145
4425

uar
102
9568

Fall L

1467
.69
1.10
340
1.04

2235
913
124
813
436

4521

3142
4516
100 6
w02l
965 5

15

1552
3.9
1.15
.60
1.09

2320
1163
132
526
443
4554

320.1
45214
102.2
1031

palvall

1358
414
120
392
114

2532
1346
140
830
465
5313

34T
5084
1027
1078

ik

2,083
4.40
1.7
4.17
1.20

2,908
1355
147
830
496
5,765

ing 2
5404
027
1142

1030

2,158
4.59
132
4.35
1.25

3,175
1370
122
£30
516
6,012

436.2
56T.2
102.7
112.6

Ertrapoktio
s 3R
2213 2249

420 4 03
138 141
455 472
131 134
2419 3508
1784 1370
115 113
828 a24
521 537
G266 6432
4705 4962
5714 5781
102.7 1027
1187 1211

977.5 1p666 11654 13247 1264.4 12981

13-16

Difference from TMY Sysiem Load Reference Case

00 0S5
Comt meradl Sedor Enerey Corsumpton
Electricity Sales (T'Wh) on 0.0
Hibmral Gas (ET) oon o opo
Ofher (ET) oonp o opa
Habmral Cras (Chiads) oon o opo
Ofheer [ Chaads) oon o opo
Total T8 Flechic (Femeration
Coal TWh) on 0.0
Gras (TR on 0.0
Petrolemn ([ TV on 0.0
Huclesr (T on 0.0
Reneaable s [ TWh) on 0.0
Total (TR on 0.0
Dstalled Fereraing Copac iy
Coal ([ RN on 0.0
Ofher Foseil [ W) on 0.0
Huclear ([ 5% on 0.0
Renearable s [ ) on 0.0
Total (G nn 0.0

FAIN L

0.1
0.0
0.0
0.0
0.0

0.0
0.1
0.0
0.0
0.0
0.1

0.0
0.0
0.0
0.0
0.0

1015

-0z
0.0
0.0
0.0
0.0

0.1
0.1
0.0
0.0
0.0
02

0.0
0.0
0.0
0.0
0.0

alkal

-04
onn
ono
onn
onn

-02
-0l
on
on
on
-04

on
on
on
on
-0.1

s

-5
onn
ann
onn
onn

-4
-0l
oo
oo
oo
-0.5

oo
oo
oo
oo
-0.1

Errapoktio
30 X035 3R
-y ng -0m
000 0o0x 000
000 0op 000
000 0o0x 000
000 0o0x 000
0% 04 W04
03 04 -03
0.0 0.0 an
0. 0. on
0.0 0.0 an
7 0g -0m
oo -0l -0l
01 -0l -0l
0.0 0.0 an
0. 0. on
01 -0l -02



Table 13.4.11 Dry-Type, Medium-Voltage Transformers: Trial Standard Level 3 Forecast

NEMS-BET 2005 Resulis:

oo

il

Com meraal Sechor Fnevgy Cornsimpliion

Electriciy Sales(TWI) 1159
Hahwal Gz (ET) 343
Other (ET) n.a9
Habharal Cras (Chads) 325
Other ([ Chaads) 094
Tl T8 Flechic Gerneration

Coal TV 1967
Cras (T'Wh) a0l
Petrolewmn (| TWh) 111
e kar (TR T54
Renearahles | T 355
Total (T'Wh) ERET
Trstallad Gererahing Capaciiy

Coal( W) 3147
Other Fossil (W 283.0
e kar (GOW) 983
Fenearahles () 931
Total (V) TE0.1

1,262
333
05
316
054

2073
679
119
796
409

4 076

3145
4425

uar
102
9568

Fall L

1467
.69
1.10
340
1.04

2235
913
124
813
436

4521

3142
4516
100 6
w02l
965 5

15

1552
3.9
1.15
.60
1.09

2320
1163
132
526
443
4554

320.1
45214
102.2
1031

palvall

1357
414
120
392
114

2532
1346
140
830
465
5312

34T
5084
1027
1078

ik

2,083
4.40
1.7
4.17
1.20

2907
1355
147
830
496
5,765

ingl
5404
027
1142

1030

2,158
4.59
132
4.35
1.25

3,175
1370
122
£30
516
6,012

436.1
56T.2
102.7
112.6

Ertrapoktio
s 3R
2213 2249

420 4 03
138 141
455 472
131 134
2418 3598
1383 1370
115 113
828 a24
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102.7 1027
1187 1211

977.5 1p666 11654 13246 12643 12980

13-17

Difference from TMY Sysiem Load Reference Case
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Hibmral Gas (ET) oon o opo
Ofher (ET) oonp o opa
Habmral Cras (Chiads) oon o opo
Ofheer [ Chaads) oon o opo
Total T8 Flechic (Femeration
Coal TWh) on 0.0
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Renearable s [ ) on 0.0
Total (G nn 0.0

FAIN L

0.1
0.0
0.0
0.0
0.0

0.0
0.1
0.0
0.0
0.0
0.2

0.0
0.0
0.0
0.0
0.0

1015

R
0.0
0.0
0.0
0.0

0.1
-0z
0.0
0.0
0.0
03

0.0
0.0
0.0
0.0
0.0

alkal

-5
onn
ono
onn
onn

-0z
-0l
on
on
on
-05

on
on
on
on
-0.1

s

-7
onn
ann
onn
onn

-0.5
-0.2
oo
oo
-0l
BIR:]

-0l
oo
oo
oo

-0.1

Errapoktio
30 X035 3R
o 13 13
000 0o0x 000
000 0op 000
000 0o0x 000
000 0o0x 000
05 06 -08
s 05 -04
0.0 0.0 an
0. 0. on
oo -0l -0l
-0 13 1%
01 -0l -0l
01 -0l -0l
0.0 0.0 an
0. 0. on
02 03 -03



Table 13.4.12 Dry-Type, Medium-Voltage Transformers: Trial Standard Level 4 Forecast

NEMS-BET 2005 Resulis:

oo

il

Com meraal Sechor Fnevgy Cornsimpliion

Electriciy Sales(TWI) 1159
Hahwal Gz (ET) 343
Other (ET) n.a9
Habharal Cras (Chads) 325
Other ([ Chaads) 094
Tl T8 Flechic Gerneration

Coal TV 1967
Cras (T'Wh) a0l
Petrolewmn (| TWh) 111
e kar (TR T54
Renearahles | T 355
Total (T'Wh) ERET
Trstallad Gererahing Capaciiy

Coal( W) 3147
Other Fossil (W 283.0
e kar (GOW) 983
Fenearahles () 931
Total (V) TE0.1

1,262
333
05
316
054

2073
679
119
796
409

4 076

3145
4425

uar
102
9568

Fall L

1467
.69
1.10
340
1.04

2235
913
124
813
436

4521

3142
4516
100 6
w02l
965 5

15

1552
3.9
1.15
.60
1.09

2320
1163
132
526
443
4554

320.1
4523
102.2
1031

palvall

1357
414
120
392
114

2531
1346
140
830
465
5312

3475
5084
1027
1078

ik

2,083
4.40
1.7
4.17
1.20

2907
1355
147
830
496
5,765

ingl
5404
027
1142

QrrT 1p666 11653
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1030

2,158
4.59
132
4.35
1.25

3,174
1369
122
£30
516
6,011

436.1
56T.1
102.7
112.6

Ertrapoktio
s 3R
2212 2248

420 4 03
138 141
455 472
131 134
2418 3598
1783 1369
115 113
828 a24
521 537
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5713 5780
102.7 1027
1187 1211

12245 1264.2 12978

Difference from TMY Sysiem Load Reference Case

00 0S5
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Habmral Cras (Chiads) oon o opo
Ofheer [ Chaads) oon o opo
Total T8 Flechic (Femeration
Coal TWh) on 0.0
Gras (TR on 0.0
Petrolemn ([ TV on 0.0
Huclesr (T on 0.0
Reneaable s [ TWh) on 0.0
Total (TR on 0.0
Dstalled Fereraing Copac iy
Coal ([ RN on 0.0
Ofher Foseil [ W) on 0.0
Huclear ([ 5% on 0.0
Renearable s [ ) on 0.0
Total (G nn 0.0

FAIN L
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0.0
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0.0
0.2
0.0
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0.0
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Table 13.4.13 Dry-Type, Medium-Voltage Transformers: Trial Standard Level 5 Forecast

NEMS-BET 2005 Resulis:

oo

il

Com meraal Sechor Fnevgy Cornsimpliion

Electriciy Sales(TWI) 1159
Hahwal Gz (ET) 343
Other (ET) n.a9
Habharal Cras (Chads) 325
Other ([ Chaads) 094
Tl T8 Flechic Gerneration

Coal TV 1967
Cras (T'Wh) a0l
Petrolewmn (| TWh) 111
e kar (TR T54
Renearahles | T 355
Total (T'Wh) ERET
Trstallad Gererahing Capaciiy

Coal( W) 3147
Other Fossil (W 283.0
e kar (GOW) 983
Fenearahles () 931
Total (V) TE0.1

1,262
333
05
316
054

2073
679
119
796
409

4 076

3145
4425

uar
102
9568

Fall L

1467
.69
1.10
340
1.04

2235
913
124
813
436

4521

3142
4516
100 6
w02l
965 5

15

1551
3.9
1.15
.60
1.09

2320
1163
132
526
443
4583

320.1
4523
102.2
1031

palvall

1357
414
120
392
114

2531
1346
140
830
465
5312

3475
5085
1027
1078

ik

2,082
4.40
1.7
4.17
1.20

2907
1355
147
830
496
5,764

inan
5403
027
1142

QrrT 10665 11652
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1030

2,157
4.59
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4.35
1.25

3,174
1369
122
£30
516
6,011
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56T.0
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Difference from TMY Sysiem Load Reference Case
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Ofheer [ Chaads) oon o opo
Total T8 Flechic (Femeration
Coal TWh) on 0.0
Gras (TR on 0.0
Petrolemn ([ TV on 0.0
Huclesr (T on 0.0
Reneaable s [ TWh) on 0.0
Total (TR on 0.0
Dstalled Fereraing Copac iy
Coal ([ RN on 0.0
Ofher Foseil [ W) on 0.0
Huclear ([ 5% on 0.0
Renearable s [ ) on 0.0
Total (G nn 0.0

FAIN L
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Table 13.4.14 Dry-Type, Medium-Voltage Transformers: Trial Standard Level 6 Forecast

NEMS-ET 2005 Resulis: Difference from TMY System Load Reference Case
Edrpolktis Edrpoktios

o0 05 FOIO MO1S RORO RORs FOR0 ROES RO3E 00 05 MI0 ORS00 ROZS ROI0 ROZS  RO3E
Ceomn meraal Sechor Fnevgy Copsimpiion Cema meraal Sechor By Covsumphion
Electriciy Sales (TWh) 1159 1262 1467 1451 1257 2002 2057 2211 2247 Electricity Sales (T on oo 03 08 -1% .12 2% 28 -32
Habmwal Gas (ET) 343 333 3.08 359 414 4.40 4.59 450 453 Habral Gas (ET) oo opo 000 000 000 000 0o0 00x 000
Other (ET) 099 nag 110 1.15 120 127 132 132 141 Ofher (ET) oo) ogo 000 000 000 0000 000 000 000
Hahral Gras (Chads) 325 316 349 369 ] 4.17 435 455 472 Hahmral Cras (Chiads) oo) ogo 000 000 000 0000 000 000 000
Other { Chaads) 094 004 1.04 109 114 120 1.25 131 134 Ofheer { Chaads) oo) ogo 000 000 000 0000 000 000 000
Tl I8 Flechic Genaabion Total D05 Flechic Femeration
Coal( T'h) 1967 2073 2235 2320 2531 2807 3,174 3417 3597 Coal T'Wh) on 0.0 oo 02 08 .13 -11 15 22
Crac (T'Wh) a0l 679 013 1163 13446 1385 1368 1383 1360 Gras (TR on oo 03 05 0% .04 12 -13 -00
Petrolemn ([ TWh) 111 11% 124 132 140 147 122 115 113 Petrolann ([ TR on 0.0 0.0 oo -0l oo oo oo an
e kar (TR T54 706 213 a2 230 230 230 ais a4 Huilesr { TG on 0.0 0.0 0.0 on oo 0.0 0.0 an
Eerearables [ T 355 409 436 443 465 496 516 521 52T Eerearable s ([ TWh) on oo 01 01 -01 .01 01 01 -02
Total (T IFes 4076 4531 4283 5312 S7a4 6011 G264 6430 Total (TR on oo 04 08 -13 -19 24 EO  -33
Tstallad Generahing Cappaciy Dutallad Fererahng Copacthy
Coal ([ 6 147 3145 3142 301 4TS5 I9an 4361 4704 40460 Coal () on 0.0 0.0 oo 01 -02 01 02 03
Other Fossil (W 2830 44235 45316 4523 5085 M3 3670 S¥l2 5TTR Ofher Foseil ([ W) on 0.0 oo 01 -01 -1 03 0F 03
TTac kar (G0 083 Q0F  1oos 1022 1027 102F 1027 1027 1027 Hucler (G0 on 0.0 0.0 0.0 on oo oo oo an
Eerearables (0 931 ooz 102l 1eEl lovs 1142 1184 1187 1211 Fenewrables (8 on 0.0 0.0 0.0 on 0o 0.0 0.0 on
Total (V1) TEOL  Q56R  QA2 S5 OFFY IDAG5 11652 12244 1264.0 12077 Total (GE) nn 0.0 oo 01 -0 .03 04 05 -0A4
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Table 13.4.15 Liquid-Immersed Trial Standard Level 2 Low Economic Growth Forecast

NEM S-BT Results: Difference from TMY System Load Low Growth Reference
Eimpoktic BEdrpoktis

a0 111] 2005 L0 1] 2015 i s pis]] 2035 1038 00 A0S MI0 H15 W0 M0XS M3OG5S 038
Cimnmeraial Sactoy Baerey Conumpion Chpmericial Sechor FrerEy Chrsumpion
Electricity Sak s (TR 1159 12460 145 1425 La0l 2007 2066 0 2116 2148 Electricky Saks (T o 4o -1% 44 73 -104 -134 -170 -190
Habaral Gas (ET) 343 332 ] 383 4.0 423 441 462 479 Habharal Gas (ET) 0 000 000 000 0Qd 000 000 000 000
Citber (BT} 099 nos 1.10 1.14 1.19 124 130 136 139 Other (ET) 0 000 000 000 0Qd 000 000 000 000
Habaral Gras | Qnads) 325 315 EX S 363 3m 401 413 438 454 Habaral Gras | Chaads ) 0 000 000 000 0Qd 000 000 000 000
Citber (| Quads) no4 o3 1. 102 1.1z 118 123 1.29 132 Other § Chaads) 0 000 000 000 0Qd 000 000 000 000
Total N5 Fleic Generation Total N5 Feciic Generalion
Coal(TWh) L9sT  apex 2213 2274 A3 2611 22 2058 3216 Coal (T oo op -07 -14 24 41 58 A3 (135
Cras | TWh) 0l 671 |0 1074 L2eF 1365 1356 1370 1357 e [ T oo op -0% 22 29 50 66 64 W53
Petrokum (T 111 112 il 127 145 141 117 110 108 Petroleum (TR oo aop o0 02 -1 01 02 02 02
Fhaclear (T W) 754 TG 213 226 230 230 230 228 224 Thaclear (TWh) oo oo o0 00 0o 00 0O oo 00
Eerenmbles | Ty 355 410 430 LX) LE ] 471 438 493 493 Berenables (TWh) on oo -0l 03 go -0s 0% -1 -11
Total(TWh) iTeR 4pa0 4435 4736 A0TF 0 5418 5483 5850 6005 Total (TR oo on -17 40 67 97 -132 -168 -124
Fstaifed Feneraing Capaciy Fsipiied Femevaing Copacip
Coal(FAT) 3147 3145 3137 3161 32T&R 0 3593 3004 0 4210 4437 Coal | A7) oo 4fp -01 02 03 -04 07 -12 -1F
Citter Focedl [ GAT) B30 4424 4400 4364 88T 5343 5482 Sm3 5587 Other Fassil | AT oo aop o0 07 -10 -1% -18 20 20
Fhaclear §GFAT) a3 Qo7 loos 1022 W27 1027 1027 2.7 1027 Fhaclear { AT} oo oo o0 00 0o 00 0O oo 00
Eeremmbles [ AT 931  lool 1014 1021 1044 logs 1132 142 1155 Eerenmbles (AT oo oo o0 00 0n -01 03 03 0%
Total { FAT) TRl 9s5A7 Q658 9568 10232 11051 11547 11902 12204 Total [ FAT) oo op -01 0% 14 a0 28 35 40
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Table 13.4.16 Dry-Type, Low-Voltage Transformers: Trial Standard Level 1 High Economic Growth Forecast

NEM 5-BT Resulis:

il L] s
Commercial Secioy Enevgy Consumption
Electriciy Sales [ TWh) L1 1264
Habaral Gas (ET) 343 333
Cither (ET) 0.ag 100
Habaral Gas [ Chaads) 335 316
Ciber | Chaads ) 0.a4 0as
Total TS Hachvic Gemevation
Conl (T 1967 ante
Gras | TR a0l 1]
Perolemm (TWh) 111 119
Thaclear (T Wh) TH TG
Bervenmhles (T 355 411
Total (TWh) e 4085
Fasllad Fenevating Chpac iy
Coal [ AT) 347 314.5
Cither Fosedl () 2N 4425
Hhaclear | GAT) w3 Qa7
Eerenmhles [T w1 100.3
Total | 3] Tl Q570

o

1465
369
110
350
104

2,257
=i
L
213
438

4,602

3144
4541
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1026
a71lh

Pl L]

L4
R
1.15
3T
1.m

2367
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]
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4716
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1L0z0

o
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424
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1376
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I6T6
5221
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il

2,140
459
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435
122

E)
1,349
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529
6.1

4421
5585
1027
1207
140
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Extrapolubice
HE0 P ik
2,109 1247
479 501
134 141
4 54 4.75
127 13
3,528 3,795
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5.9
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Difference from TMY System Load High Growih Reference
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Table 13.4.17 Dry-Type, Low-Voltage Transformers: Trial Standard Level 1 Low Economic Growth Forecast

NEMS- BT Resulis:

palil] a1l iH]
Cimnmeraial Sactoy Baerey Conumpion
Electricity Sak s (TR 1159 1260
Hatral Gae (BT ) 343 333
Ciker (ET) 0o oo9g
Habaral Gas ( Quads) 325 315
Cber | Quads) no4 0o3
Total IT5 Flcivic Gemeration
Coal(TWh) 1a7 2065
Crae | Tk a0l 671
Petrokum (TWh) 111 11#
Hhaclear (TR T54 TR
Berenmbles [ T 355 410
Total (TWh) 3788 4060
Fastalled Fenevating Copacipy
Coal(FAT) 3147 3145
Citer Foced [ AT) 2830 4424
Fhaclear § AT) Q83 o7
Earemmbles [ 5T 931 100.1
Total | 5T} TER1l 9567

2,215

120
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40

4 437

3138
4400
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1014
QG50

2015
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10z

2371
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a6
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w27
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b ]
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13-23

pllc] ]
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Difference from TMY System Load Low Growth Reference
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Table 13.4.18 Dry-Type, Medium-Voltage Transformers: Trial Standard Level 2 High Economic Growth Forecast

NEM 5-BT Resulis:

il L] s
Commercial Secioy Enevgy Consumption
Electriciy Sales [ TWh) L1 1264
Habaral Gas (ET) 343 333
Cither (ET) 0.ag 100
Habaral Gas [ Chaads) 335 316
Ciber | Chaads ) 0.a4 0as
Total TS Hachvic Gemevation
Conl (T 1967 ante
Gras | TR a0l 1]
Perolemm (TWh) 111 119
Thaclear (T Wh) TH TG
Bervenmhles (T 355 411
Total (TWh) e 4085
Fasllad Fenevating Chpac iy
Coal [ AT) 347 314.5
Cither Fosedl () 2N 4425
Hhaclear | GAT) w3 Qa7
Eerenmhles [T w1 100.3
Total | 3] Tl Q570

o

1471
369
110
350
104

2,258
o7
L
213
438

4,608

3144
4543
1004
1026
a71e

Pl L]

L&TF
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1.15
3T
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147
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5593
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13-24

Extrapolubice
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Difference from TMY System Load High Growih Reference
Brirpolation
LU T TR 1]

Electricity Salks { TWE)
bl Ghs (BT
Otber { BT}
bl Gas { Chands |
Otber { Quiads |

Fotal (75 Flctic Generaion
Coal (TWh)
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Petrokum (TR

Haclear (TR

BReremmbles (TR

Total (TWh)

Tustallad Fenevating Chpocitp
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Cither Feeedl | AT
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Eeremmbiles | 5T

Total (AT
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Table 13.4.19 Dry-Type, Medium-Voltage Transformers: Trial Standard Level 2 Low Economic Growth Forecast

NEMS-BT Resulis: Difference from TMY System Load Low Growith Reference
Bimpoktiz Birpokitis
Pl 2005 L0 015 iyl vt i lidl 035 1034 00 A0S 2010 X015 A0 X025 X030 O3S R03E
Cammercial Sactoy Baevey Consumption Commercial ooty FuevEy Chnsumption
Electricity Sak o (TWh) 1159 1260 1435 1A29 Lam 2016 28 2132 2166 Electricky Saks [TWh) on oo -0l 02 04 .05 07 08 09
Hataral G (ET) 343 332 .08 383 4.00 423 441 4652 474 Hahral Gas (ET) 001 Q00 000 00 000 000 000 000 Q00
Citer (ET) 0o omg 1.10 1.14 1.19 124 130 134 139 Otter (ET) 000 000 000 000 000 000 000 000 000
Hataral Gas  Quads) 325 315 347 3A3 3 401 4148 438 454 Hahral Gas {Chiads) 000 000 000 000 000 000 000 000 000
Citber | Quads) I om3 1.4 108 1.15 1158 123 129 132 Otter | Chiads ) 000 000 000 000 000 000 000 000 000
Total IT5 Flctic Gemevation Total IT8 Hectvic Gemevation
Coal(TWh) LoaT 2065 2213 2275 AEBF 2A15 1T 3067 3228 Coal [Tk on g oo 01 01 .02 03 -04 -0A
Gz { T a1 671 1 107 LM 1370 1362 1376 1362 Gas { TWH) o0 0o 00 -0l 02 03 -03 03 03
Petrokum (TWh) 111 114 120 127 145 141 117 110 108 Petrolem (TWh) on oo oo oo -0l oo 00 on on
Thaclear (T W) T34 TR 8213 826 g0 g30 £30 g2g a24 Taclear (TWh) on oo oo on on oo 00 oo on
Ruremmbles [ Tk 355 410 430 436 449 472 420 404 A00 Rerenables (TWE) on oo o0 on nn oo 00 on on
Total (TWh) 3,788 4060 4 437 4. 741 5,080 5428 56406 5875 G022 Total (TWh) on an oo -2 03 -05 064 08 -0
Bastalled Fenevating Capacipy Fusmllad Fewerating Copasipy
Coal(AT) 34T 3145 313E 0 3163 |2 35RH 3913 42 4453 Coal [ GAT) on oo o0 on nn oo 00 -0l 01
Citter Fosed | GAT) 2830 4424 4498 4371 4807 5355 5500 541 5604 Other Fossil | GAT) an ag0 a0 an ag -0l 01 01 -0l
Hhaclear G 953 Qo lo0sg 1022 w27 1027 1027 1.7 102.7 Haclear (W) on oo o0 on nn oo 00 on on
Rarenables [ T 931 1001 1014 1021 104 5 1089 1154 114.5 1158 Rerewables [T on oo o0 on nn oo 00 on on
Total | G TRl AsAT  BA59 9577 @51 11070 11574 11985 12244 Total [ G on g oo o0p 01 .01 001 01 -02
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